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In This IssueTF Pile-up at Cardiac Enhancers
PAGE 473
Using genome-wide occupancy studies, Junion et al. show that the five transcription factors
required for heart specification in Drosophila bind enhancers collectively but do not require
a particular arrangement of binding motifs. Instead, specific transcription factors bind with
high affinity and recruit additional factors to the enhancer. Surprisingly, some of the enhancers
containing the cardiac signature are more active in a neighboring tissue, the visceral meso-
derm.This sharedsignaturemay reflect thecommondevelopmental originof these two tissues.A New cAMP of Resveratrol Targets
PAGE 421
Resveratrol, a polyphenol in red wine, was thought to exert its beneficial metabolic effects by
directly regulating Sirt1 activity. Park et al. now provide evidence that resveratrol confersbeneficial metabolic effects by competitively inhibiting cAMP-phosphodiesterases (PDEs) to increase NAD+ levels, which results
in enhanced Sirt1 activity. The authors also show that specific pharmacological inhibition of PDE4 in mice reproduces the effects
of resveratrol, suggesting that cAMP-PDEs are targets for aging-related metabolic disorders, including type 2 diabetes.Genotype Tips the Inflammatory Balance for TB Treatment
PAGE 434
Inadequate immune responses are thought to cause susceptibility to tuberculosis. Tobin et al. use a zebrafish model to show that an
imbalance of anti- and proinflammatory eicosanoids, caused by modulation of the LTA4H locus, influences susceptibility to disease
through either inadequate or excessive inflammation. In humans, a polymorphism that increases LTA4H expression correlates with
a favorable response to anti-inflammatory therapy in a subset of tuberculous meningitis patients, highlighting the potential of geno-
type-directed therapies in the treatment of tuberculosis.Gateway for T Cells into the Brain
PAGE 447
Autoreactive T cells that cross the blood-brain barrier are implicated in neurological disorders such as multiple sclerosis (MS). Using
amousemodel ofMS,Arimaet al. show that pathogenicTcells first enter theCNSviabloodvessels that contact a specific regionof the
spine. This gateway is characterizedby high levels of chemokine expression,which in turn dependon activation of sensory neuronsby
legmuscles. Together, thedataprovidestrikingevidence that peripheral neural activity regulatesautoimmuneTcell entry into theCNS.Fly Genome 3D
PAGE 458
Sexton et al. present a high-resolution map of chromatin contacts within theDrosophila nucleus that provides a unique foundation for
understanding metazoan nuclear organization. Chromosomes fold into discrete spatial domains separated by insulators that are
defined by their epigenetic makeup. Modeling reveals that the chromosomes are folded hierarchically, with interchromosomal inter-
actions being preferentially mediated by active regions rather than inactive ones.Finding the Center with Dynein
PAGE 502
Proper positioning of microtubule organizing centers is essential for many cellular processes, including cell division. This process
requires interactions between projecting microtubules and dynein at the cell cortex contribute to this process. Laan et al. show that
dynein attached toanartificial cortex capturesmicrotubules and then triggerscatastrophewhile
modulating the rate of shrinkage to controlmicrotubule length andproduce force. Togetherwith
a mechanical model, these results explain how pulling forces enable reliable centering within
a defined space.Simply CENP Nucleosomes
PAGE 487
Canonical nucleosomes are octamers comprised of two copies of each type of histone: H2A,
H2B, H3, and H4. Nishino et al. now demonstrate that the centromeric proteins CENP-T
CENP-W, CENP-S, and CENP-X assemble into a heterotetramer that is structurally and func-
tionally similar to canonical histones. The complex wraps DNA and is required for kinetochore
assembly in vivo. CENP-T-W-S-X, therefore, may extend the ‘‘histone code’’ beyond canon-
ical nucleosome proteins.Cell 148, February 3, 2012 ª2012 Elsevier Inc. 379
Arf! Arf!
PAGE 530
With structural and biochemical analyses of Arf1 binding to the coatomer complex, Yu and
colleagues find that two Arf1-GTP molecules bind two different subunits of the complex, suggest-
ing that a bivalent interaction between the coatomer and the membrane creates the proper coat
conformation to promote budding of COPI-coated vesicles from Golgi membranes.
Amyloid Memories
PAGE 515
How do proteins with half-lives of hours to days maintain memory for months to years? Majumdar
et al. provide evidence that the self-sustaining prion-like properties of the neuronal translationalregulatorCPEBunderlie thepersistenceofmemory. They show that theDrosophilaCPEBhomologOrb2 formsamyloid-like oligomers
upon neuronal stimulation and that this oligomerization is required for the formation of stable, long-term memory.
Nuclear Villain Turns Mitochondrial Hero in Tumor Fate
PAGE 543
ATF2 is a transcription factor that switches its function from tumor suppressor in nonmalignant skin cancers to oncogene inmalignant
melanomas. Lau et al. show that its tumor suppressor function occurs at the mitochondria, where it alters membrane permeability to
promote cell death following genotoxic stress. In melanoma cells, high levels of PKCε favor nuclear localization of ATF2, preventing it
from reaching the mitochondria.
Autocrine Axis for Antidiabetic Activity
PAGE 556
The transcription factor PPARg promotes fat cell formation and is the target for antidiabetic drugs such as rosiglitazone. Now,
Dutchak et al. describe a feed-forward regulatory pathway in fat cells wherein PPARg induces the secreted protein FGF21, which
then acts in an autocrine manner to activate PPARg. FGF21 mediates both the beneficial and the adverse effects of rosiglitazone,
revealing FGF21 as a key mediator of the physiologic and pharmacologic actions of PPARg.
Doing the Tango to Map Circuits
PAGE 583
Starvation affects an animal’s response to different chemical stimuli, increasing tolerance of bitter compounds in food, for example.
Although neuromodulators such as dopamine contribute to this phenomenon, the underlying circuits are unknown. Inagaki et al.
adapt Tango, a method to visualize active dopaminergic circuits, and find that, during starvation, dopamine is released onto
sugar-sensing neurons, enhancing sugar-evoked calcium influx and increasing the neurons’ sensitivity to sugar.
Genetic Kama Sutra
PAGE 596
It is poorly understood how sex hormones control sexually dimorphic behaviors in mammals. Xu et al. use an unbiased screen to
identify numerous genes with sexually dimorphic expression patterns in the hypothalamus of mice. Disrupting individual genes
produces extremely specific deficits in sexually dimorphic behaviors, such as the time to retrieve pups. These results suggest
that sexually dimorphic behaviors are a composite of behavioral routines that are genetically separable.
Bang-Bang Goes Intestinal Development
PAGE 608
Stemcells canmodulate theirmodesofdivisions todynamically tune tissuecomposition. Itzkovitzet al. investigate thedesignprinciples
that guide intestinal development fromapool of stemcells.Withmathematicalmodeling and lineage tracing, theyprovide evidence that
intestinal stem cells first undergo symmetric divisions to establish their adult pool before sharply
switching to asymmetric divisions. Optimal control theory suggests that this proliferation strategy,
known as a ‘‘bang-bang’’ control, minimizes time from immature epithelium to mature crypt.
Ret and Ephrin—What A Coincidence
PAGE 568
Ret is known to work with the GPI-anchored GDNF receptor, guiding axons toward targets.
Bonanomi et al. now identify Ret as the long-sought coreceptor for another GPI-anchored protein,
ephrin-A. These interactions allow transduction of a reverse signal upon ephrin-A-EphA binding
and integrate signals from both GDNF and EphA. This coincidence detection mechanism enables
neurons to translate sparsely distributed guidance cues into a set of specific instructions for growth
cone navigation.Cell 148, February 3, 2012 ª2012 Elsevier Inc. 381
